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Abstract

The vanadyl complexes of the type [VO.L. (H;0),] were synthesised with 0-(N-a-Pyrrolidencimino) ethane
sulphonic acid (H.PE), 2-(N-a-pyrrolideneimino) benzene sulphonic acid (H,PB), 0<2-Pyrrolideneimino)
benzoic acid (H,PBA), and 3-(2-pyrrolideneimino) propionic acid (H,PP) have been studied potentio-
metrically by Calvin’s extension of Bjerrumn’s method in aqueous media at 25°, 35° and 45°C. These
chelates were also synthesised in the solid state and were characterised by eclemental analysis, mole- .
cular weight, magnetic susceptibility measurements and electronic and i.r. spectral studies.
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L Introduction

The vanadyl compl:x.s of th. S:h'ff bases H,PE, H,PB, H,PBA and H,PP obtaincd
by the condensation of Pyrrole-2<carboxald hyd with taurine, orthanilc acid, anthra-
nilic acid and B-alanine, respectively have not buen stud..db%, Th sc Schff bases con-
taining acid.c (~-COOH or -SO,H) and azomcthine (-C=N) groups arc structurally
similar and are thus cxpected to buhave as dibasic tridentates. This is borre out by the

results communicated in this note.

2. Experimental

All the S:h'ff bases and their solid VO(II) chelates were preparcd by the procedure
reported? carlier. The apparatus and the reagents cmploycd were the same as shown

In an earlier communication®.
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Calvin’s extension of Bjerrum’s method was adopted to determine the dissociatigp
constants of the ligands and stability constants of their vanadyl complexes, The ligands
were titrated with standard alkali in the absence and in the presence of the mctal-igp
at 25°, 35° and 45°C. The concentration of the VO** and the ligand (H,PE, H,pp
H.PBA and H,;PP) solutions were 2-5 x 10-*M and 5-0 x 10~* M, rcspectively ané
the pH range iI"I.VO[Vcd n potcntiomctric titration was fl'Om 3‘15 (¢ 630 at 25°C

3. Results and discassion

The melting points, dissociation constants (PK, arnd PK;) of H,PE, H,PB, H,PBA
and H,PP and stability constants (log K, and log K;) of their vanrady! complexes at
25°, 35° and 45° are summariscd in Table T. Since the first constant for the formation
of VOOH* is quite high, it is likely that mixed hydroxy complexcs may be produccd
at higher pH values. Since the pH value range in the titration is between 3-15 and 63,
the results have been interpreted assuming that there 1s no mixed hydroxy cormplex
formation. [tis also assumed that only mono-nuclear complexes are formed. A perusal
of Tabl: T alcoindicates that the stability constants increase with increase in temperature.

Table I

Melting poin's, dissociation coostants of H,PE, H,PB, H,PBA and H,PP and stability
constaots of their VO(II)—complexes

e e e,
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Ligand| Melting Dissociation Avcrage values
Complex point (C°) stability . . <
cornstants 25" 35" 45°
H,PE 210 pK, 7-73 7-45 7-17
pK, 9-39 9-00 8-64
H,PB 172 pK, 3-39 3-06 2:99
pK, 10-32 10-06 981
H,PBA 180 pK, 3-89 3-83 3-70
pK, %-10 9:02 8-92
H,PP 175 PK, 8-91 881 8 68
PK, 10-12 10-01 9-89
VO(LI)-H,PE - log K, 10-80 11-15 11-25
log K, 8:30 8-70 885
VO(ily-H,PB - log K, 9+65 7-80 8-00
log K, 7-05 7-23 7-37
YO(ily- H,PBA - log K, 8:43 8-62 8-79
| log K, 5-54 5-58 5- 64
VO(II)-H,PP - log K 1410 14-18 14-27
log K, 9-30 9-45 9-57
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The values of overall changss in frce cnergy (AG), enthalpy (AH) a
' ' ’ nd ent
(AS) accompanying chelation have been cvaluated by standard ther:n}? Brmtnie ::le.

tions (Table T0). The value_s of all the complexes are more negative at higher tempe-
catures. AH values are positive which suggest the existence of SOIre steric strain around

the metal ion in the chelates due to fused rings. The entropy term is favourable for the
complex formation as 1s evident from the positive values of AS.

All the solid vanadylcomplexes under study were found to be paramagnetic as sugges-
ted by their magnetic moments (Table D). Ttis apparent from the magnetic moments
of these complexes that there is no metal-metal bonding; hence no spin exchange
occurs and they exist av monomers. The data including the molecular weight, elec-

montal analysis, magnetic moments (Table TD) are based on the assumption of mono-
nuclear complex formation.

The thermogravimetric analysis of the vanadyl complexes indicate a weight loss at
120-180° corresponding to two water molecules. On further heating a gradual loss in
wright dur to slow decomposition of the complex was obs:rved, but on heating between
380° and 440°. a sudden loss in weight was record:d and metallic oxide was obtaincd
as the end product.

Elemental analvsis and molecular weight determination of all the VO(II)-complexes
gave their com position as [VO.L.(H,0),] having 1:1 (metal-ligand) stoichiometry.

The absorption spectra of all the four vanadyl complexes in donor and non-donor
solvents exhibit two bands in the narrcw ranges 11100-11600 cm™ (e = 106-115 molc?
cm-1) assignable to the transitions® 2B,— *E, and ®B;— ®B,, respectively in an
octahedral environment of VO(IT)S.

Table 11

Thermodynamic parameters of the vamadyl complexes of same Schiff bases

p—

——— s ?K}.{call ?Csalldcgf B M. at Mol
25" 38° 45° mole) mole) 308° K {’g;:i)
YO(I1)-H,PE 25-98 28-57  29-05  21:63 159-4  1:66 (:;gg)
VO(11)-H,PB 50-04  21-25  22+46 1452 1162 168 ég?)
VO(11) H,PBA 19-01 2010 21-63 9-57 160°3 1-67 é?;)
VO(il) H,PP 19-36  20-16  20-88 4-20 1439 1:65 ég)
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Table III

I.R. spectrs data (in cm™)

————'——'___—-—\

Compound 1 4 (Nm L 4 (COOH) 14 (C = 0) 4 (C HN) | 4 (SO;I{) | 4 (M —0) v (M __N)
H,PE 3180 .. i 1610 1160 i
YO-H,PE .o - - 1600 - 505 410
H,PB 3155 .. - 1620 1180 -
VO"}{'PB "o L) . N ‘.610 L) SID 405
H,PBA 3190 2570 1690 1625 . .
VO-H,PBA .o .o 1675 1610 - 515 400
H,PP 3170 2585 1680 1615 e N
YO-H,PP - i 1660 1600 . 500 410

== T I

Th: results of i.r. stud.es are summariz'd in Table III.

Baird o2 th: aYove cvidince VO(II) chelates may display an  octah dral
sterioch.mistry.
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